Oxadiazole grafts in peptide macrocycles.
Synthetic methods that provide control over macrocycle conformation and, at the same time, mitigate the polarity of peptide bonds represent valuable tools for the discovery of new bioactive molecules. Here, we report a macrocyclization reaction between a linear peptide, an aldehyde and (N-isocyanimino)triphenylphosphorane. This process generates head-to-tail cyclic peptidomimetics in a single step. This method is tolerant to variation in the peptide and aldehyde components and has been applied for the synthesis of 15-, 18-, 21- and 24-membered rings. The resulting peptide macrocycles feature a 1,3,4-oxadiazole and a tertiary amine in their scaffolds. This non-canonical backbone region acts as an endocyclic control element that promotes and stabilizes a unique intramolecular hydrogen-bond network and can lead to macrocycles with conformationally rigid turn structures. Oxadiazole-containing macrocycles can also display a high passive membrane permeability, an important property for the development of bioavailable peptide-based therapeutics.